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METHODS FOR TREATING PSYCHOSIS ASSOCIATED WITH 
INTERFERON -a THERAPY 

FIELD OF THE INVENTION 
f011 The present invention relates to the treatment of psychosis associated with 

11 . a relate* to kits for the treatment of 

interferon-atherapy. The present invention further relates 

Hepatitis C in a patient. 

BACKGROUND OF THE INVENTION 



w at, effective therapy for a variety of diseases, 
r 0 21 Interferon-a has proven to be an effective tnerpy 

major public health concern with over 4 million affected utdma 
IvU.eFDAforHepatitisCtre^entisinWferon-c.whichisW.caUyusedm 

Laminases. However, despite the success of interferon- — «- 

used caunouaiy as i, ia associated winr severe side effects, including psychos. (K ah, 

t ,L-627 633 (2002), Bean, Am Clin Lab.. 21(3):18-20 (2002), Kraua m al, 

Hepatol, 14(6).«27-o33 (20U2), B , 

X> a( „ to e «« M (2002), Rajendex * A ^Dn.**.**. 58 « 
25 i„ 31 htrerferonaflterapyhasothercon^onsideeffectasuchasfln-hire 

• senilis fever malaise, muscle pain, and anorexia. However, the 

withdrawal from interferon a therapy. 
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hepanhs C and other dtseases, there — a need ^ 
sid e effects associated with interferon-o, therapy. The present » 



other needs. 
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SUMMARY OF THE INVENTION 
I.haanowbeendiscoveredfta.an.ig.ucocorticoidacanbeusedforu.e 

1— — — «** T^s— —ere 
patient is not odrerwrse « need of treatment -S 

M in one embodiment, the glncocorhcord ^ ~ ^ ^ steraidal 

^withatleastonephenyl-c— «^»*^" ' ^^of 
s.e.etomhrano^embodirnen^.phenyl.—mo^^ 

^a^idal^iaadimethy.an.nophenylmo^ ^^^^ 

glucocorticoid receptor antagonists selected ftomffiegr p 

Lmyl— o*ypheny»-17^^ ^ ™ 

. A„r^ Benzvl-2(R)-chloroethynyl-l,2,3 ) 4,4a J 9,10,10a(R) 
; phenanthrene-2,7-diol and 4a(S)-Benzyl 2 W jr elucoC orticoid 

« M , 14k j Tn an alternative embodiment, the glucocoracoi 

octahYdro-phenanthrene-2J-dioi. manoi 

octanyor p mvU -(l S-bexxzodioxol-S-ylVn-hydroxy-n-Cl- 

receptor antagonist is (lip,17P)-ii ^ v 

propynyl)estra-4,9-dien-3-one. mtaffonis t is administered to the 

m in one embodiment, the glucocorticoid receptor an^m U 
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the anti-viral agent is ribavarto. .^oniat is administered in a 

5 m ^one^en.to^^^ K4ay . 
« amount of between about 0.5 to about 25 mg pct*£ a ^ 

caused by a virus ae.ee.e4 from to group — g ^ ^ 

myelogenous leukemia, HIV, Human y y 

[111 TbeinvenUonalaoprovtdeaa.rattbruea^^ ^ 
^ „. B, comprising, interferons a specrfic * ^nation of 

mifepristone. 

25 ^ „ Tan'enrnreanspreventingntes^rnsofpaycbostaasaoota^ 

m^n-cttherapymap*-. ^ P ^^W- 

^-^"-T^^,, pto l o.paycboaiatpropbylaonotrea^nent), 
« does no, ye. e*p=nen e o e^bU ymp^ ^ rf 

30 ^^'^ 
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„ Th^atmeBtarameUorfonofs^ptomscanbebasedcnob^Hveor 
^p— 

, 13 , The term psychosis n . DSM . w(seefo ^h edition 

coroner syndrome in itsbroades, sense, as denned 1 

■ a «„ti«tical Mannal of Mental Disorders (1994) TasK rorce 
of Kagnosnc and Statical Man , m . (l99S) Comprehensive 

^ericanPsychiamc Aaaocrafcon ( DSM N ■> J WUUams&wito , B al..,Md.) 
TextbooUofPsychia^mvohl.^^^ m 

, ^^^^^^^c.mdnceddiao^orasaside 
^--'^-^SCh osUiatypicanydefinedasamenta. 
disorder or condition causing gross distortion diso g ^ t0 

20 for example, psychotic major depression. ftTMtmentwit h a glucocorticoid 

The tmrase "not otherwise in need of treatment witn a gi 

n^r.de^otiom.or 

25 depression, dementia, «_ myalgia, centtal nervous system disease, 

HIV infection, dermatitis, inflammation, fibromyalgia, 

i nelvic pain, and various cancers. 

A 
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n«ns?l5 kDa. Examples include mterferon-Of- 
nonglycosylated proteins of approximately 17.5-21.5 kDa. » P 

2a and interferon-o:-2b. r „ fptTR( 4 to 

m The torn "Cortisol" refers to a family of composrtions also referred to 

hydrocortisone, and any synthetic or natural analogues thereof. 
™ The term "glucocorticoid receptor" ("GR") refers to a famrly of 

, [171 The term gi wUc h specifically bind to 

Cortisol and/or Cortisol analogs. The term mciuu 

1 ,^u + ^rnxvll-beto-(4-dimemyl-aminoplienyl)-17-alpna- 

0 as RU486, orRU3S.4S6, or ^-^^^^n.^ydroxy- 

typically with high affinrty, and inhrbrt the receptor Chemical names for RU-486 

binding of any Cortisol or Cortisol analogue to a GR receptor, t-. 
15 CtorexalplcRmSdhasalsoheentermed, UHM»-*-** 

Zh^Mt-propyny.)^,^,^ 

17 p-hydroxy-17a-(prop-.-ynyl)-es«ra-4,9-diea-3-one; 17B-hyd»xy-. P- (4- 
JlI yl anLpheny M >17 aW ^^ 

dunetnylarninop 17m.ll- [4-dimerhylamino> phenyl]- 

dimethylaminophenyl-l)-17a-(propynyl-l)-E, (11P,17W 11 
anneinyiu r r4-fN N-dhnethylamino) 

20 17-hydroxy-17-(l-ptopynyl)estra-4,9-d.en-3-one,andllp [4-(N,N 

phenyl]-17a-(prop.l-ynyl)-D-4,9-estradiene-17 P ^-3-one. 

I19 , The term "specific glucocorticoid receptor antagonist or 

25 Cortisol or Cortisol analogs, synthetic or natural, to a GR. A specific g 

" It toiantagonist-alsore,,^ we 
V LcdresponseassociatedwimmebmdingofaGRtoanagomst. By specific we 
biological response as mineralcorticoid receptor 

intend the drug to preferentially bind to the GR rather than tne 
( MR)atarateofatleastlOO-fold 5 andfiequentlylOOO-fold. 

30 [201 M"antiglucoc 0 ^ 

antiglucocorticoids to a patient. $ 
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1211 luepnicu, „ at5e nt" refers to the amount of the 

borate - ay— of psychos. . - Qf 

5 .^ved^weU^of^pa^ Mpn>v ^ 
and after tre atmentwilhfheant 1 - g lucocOTt 1 co 1 dbyanym 

„ « C oncorni.an«adrn«us«ra,ron of MrtoidMocte 

10 atsuchtimesthatboththedrugandgi . oncurrent (, e . at the 

♦ «3,,rh concomitant administration may mvuivc 

15 ^rhcoidbl« k erchosen. ^P— '^.^ 

te amg * he adhered and of +~>**£2 ci ad—on - «» ** 
deterrnirung the appropriate timing, sequence, and dosages 

aerosol composition, gaseous. esters ^ 

rl41 'Tharmaceutically acceptable salts and esters refers to 

. pWacoiogicaipropert.es. S »f ^nngwitttaorgaMoororgamcbasea. 

„ 0 «t in the compounds are capable oi reacting w»i" e» 
paotons present » fhe compo ^ ^ ^ ^ 

Sottabie hrorgamc sahs ^ fon^ ^ ^ ^ 

po.aasium.magoes.urn.calcrum.ar^dalnnnn e _ ^tanine, 

30 formedwithorgarncbasesauchasnreannnebases,^ ^ 

nictoanolannne.homethan^^ 
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satfonic acids such as >~-^£L** sulfon,.ox y , and phosphonoxy . 
acoeptame esters inch.de estersformed ^ ^ „ ^ ^ gmups 
groups present in the compounds, ,g. Cm *f mono .acid-mono-sa„ or ester 

present, a pharmaceutic* acceptable sal, or ester 
oradi-sa,, or ester; andsUnilartywhere^ea^tno^th^ ^ ^ 

some or a« of such groups can he saUned or md/or ^fied 

(unsalified and unestenfied) compound and its p ^ one 

s tereo 1S omencfonn,andttienanim S rtr nrtie rwise^ of such stereoisomers. 

^ oil mixtures (whether racemic or otherwise; 01 suu 
r "t^eu ^deagenfrerera.anydrugOtatcanusedto^a 

paUent suffenng tr y ^j^ered to treat psychos*, e.g„ an 

second therapeunc agent may he a drug aum „, toteadr0 ganministeted to treat 

. u « „ mf Thesecondtherapeuticagentmayalsobeaorugaamu 

one "f^^^^^headrugadnnnisteredto treat Ore initial condition or 
,„ secondtiterapeutieagentmayaisoheadrug ^.^b, 

rH^rrrsee^.h^ne.sen.n.aya.ohead^u^to^a 

seoondaty condition — ^^^.^ the anrouut that, when 
na A "therapeutically effective amount + fnr .w 

lM ,• If„ rt reanngpsychosis,issnfficien,toeffecttreatmen.forthat 

stored to a — <* » ""^ " 

aisease. Tn the case of a ^ ^Uoally effective amount 

Rotating mo symptoms of psychosts m ^ ^ rf 

30 psychosis in the patient. The response cau 
of the patient. 
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DETAILED DESCRIPTION OR THE INVENTION 
INTRODUCTION , ho d for reducmg the side effects associated 

.reatedwithantiglt.cocorUccdtherapy. ^ may cause 

,28, Thereare — po^lem— ^ vmtev ^ otpsych ^c 

syndromes are amenable to anttgl tteatme „, is treatable by the 

snrpnsingthatpsychosis associated wrthmterferon^ 
, a^miattationofglucncomcoidreceptorantag^ glucocorticoid receptor (GR)- 
Cnr^lac te bybmdm g «oanm^^ aU ^ b ^ OR _ alpta 

0( 777 amino acids; and, a GR be«u ^ ^ to 

The two types of GR have high affinity for tn 

The biologic effects ot con 

^antagonists. ^"££^<^^~^ 
U., tobloekthephysiologic effects of GR >«° m gtoGR , block the abffityofan 

agomsttoeffecnvc.ybmdtoa^ach 

sntagonists, J--*^ , ^ Endocrtnol . ^ 59:25 1984, 

gtacncorticoid agents m humans o{dissoc ianon < 10 M 

(Cadepond, ^nnu. Rev. Med. 48.129, ; 



30 

8 
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^epristoneand^^^ 

associated with interferon-a treatmeat &e 
As the methods of the invention include use of any m 

• . u ^ fiR illustrative compounds and compositions which 
biological effects of an agonist-bound GR, illustrative P itlt erferon-a 

Lmuations to practice tire — of the invention are set forth below. 

DIAGN OSIS O* PSYCHOSIS W patients undergoing «™ok 



15 



20 



an.etioratingpaychoaUaaaocia^d^interferon-^erapy. 
.,„, Annmberofteata.inctadingobject.vetea.a.canbeuaedtode 

w L an individual suffering *om a diaeaae or condition treatable by rnterferon-a 
whether an tndm rf ^ ^ A 

SL** T- ** - *• - '° — ^ "el 

M e varioua meaua «o diagnose these various fonns of psych os,s 
^Unent. These means include classics, psychology evaluating *Wrrton 
30 .abo^ryprocetiurea.SnchnreansareweU-describetiintieacreutiticandpatcn. 

titerature, and some Ulustiative examples axe provided below. 

9 
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.. Assessing and diagnosing psychosis tempirioalcriteriato 
,*>, While the practitioner can use any set of proscrmea 

„ Lfansychorisassociatedwiftin.erferon-o.u.erapyaaanmd.cason 

[33] rt, y u . , , 1The structured Clinical 

example, a semi-stinctured ctinica! intervrew descntied * ^ 

Interview for DSM-E-R, or "SCID." SCID is designed ° ^^^j^^ ^ revised tlurd 

^-r^STS^— andanotherforAxis* 

oth er conditions that may tie » (see dsm.tv, supra, 

personality disorders (personality Orders and me 

.9,51 forageneraldeaoriptionofa-mulnaxralassessmentsyatem t gui 

^tandpremetingoutcom^AtmestsrtofmeSClDmtervrew.an 

0 134] ^ - i=Av, /»»V'^ Axis onDSM-Iv s 

Gioba, Assessment of Funetioning (GAP) scale, *e tth( ^ of ^ 

ffiU ,tiaxial assessment system. AxisVis for ^^"^^ingtieamien, 

„, ,.i „f Wtioninlt This information is useful in planmngne 
individual's overall level of functioning. particularly useful 

25 hrsomesetimgs.itmayne 
DSM-W, supra, pages 30 to 31, K.api , v „ roereS s in rehabilitation 

• i a ^™r>»tional disability and to track progress m 
useful to assess social and occupational ais y For ^ purpose, use, for 

-rt^ri-Cr^— ScaMSOPAS) 
example, the proposed Social ana v v can be use d, for 

•7*n AnoendixB. Additional assessment schemes c -a, 

30 ^^^l^--^^^-"-™ 
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supra, pg 758, Appendix B) or the Defensive Functioning Scale (DSM-IV, supra, pg 751, 
Appendix B). 

[35] To assess the progress of a treatment for psychosis associated with 

interferon-a therapy or aid in its diagnosis or prognosis, the "Brief Psychiatric Rating 
Scale (BPRS)" can also be used after the semistructured interview with the patient. The 
BPRS is an 18-dimension rating scale. Each dimension represents a domain of behavior 
and psychiatric symptoms, such as anxiety, hostility, affect, guilt and orientation. These 
are rated on a seven-point "Likert Scale" from "not present" to "extremely severe." The 
BPRS is brief, easily learned and provides a quantitative score that reflects global 
pathology. The BPRS is useful in providing a crude barometer of a patient's overall 
benefit from treatment, and thus is useful in assessing changes in an individual's condition 
after treatment and amelioration using the methods of the invention (Overall (1962) 
Psychol. Rep. 10:799; Kaplan (1995), supra). 

[36] Objective tests can be also be used with these subjective, diagnostic criteria 

to determine whether an individual is suffering from psychosis associated with interferon- 
a therapy and to measure and assess the success of a particular treatment schedule or 
regimen. Diagnosis, categorization, or assessment of treatment of psychosis or any 
psychiatric condition can be objectively assessed using any test known in the art, such as 
that described by Wallach (1980) J. Gerontol. 35:371-375, or the Stroop Color and Word 
Test. The so-called "Wallach Test" can measure the presence and degree of psychosis by 
evaluating cognitive changes in the individual. The test assesses recognition memory, as 
described above. 

[37] The Stroop Color and Word Test ("Stroop Test") is another means to 

objectively determine whether an individual is suffering from psychosis associated with 
interferon-a therapy and to measure efficacy of treatment (see Golden, supra). The Stroop 
Test can differentiate between individuals with psychosis and those without. Briefly, the 
test developed from the observation that the naming of colors is always slower than the 
reading of color names in literate adults. For instance, it always takes less time to read the 
printed word "yellow" than it does to recognize what color a word is printed in (for 
example, "XXX" printed in yellow ink). Furthermore, if color words are printed in non- 
matching colored inks (as, the word yellow in red ink), it takes a normal individual 50% 

11 
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longer to name the proper color (red) than if they are shown only the color (such as a red 
rectangle, or "XXX" in red). This delay in color recognition is called "the color-word 
interference effect" and is the time is the variable parameter measured in the Stroop Test. 
The greater the delay, the lower the Stroop Test score (see also Uttl (1997) J. Clin. Exp. 
Neuropsychol. 19:405-420). Individuals with psychosis have statistically significantly 
lower scores on the Stroop Test than individuals without psychosis. 
[38] Psychiatric conditions associated with interferon-a therapy such as 

psychosis associated with interferon-a therapy, can be further diagnosed and evaluated 
using any of the many tests or criteria well-known and accepted in the fields of psychology 
or psychiatry for assessing and diagnosing psychiatric conditions. 

[39] The features (symptoms) of and criteria for diagnosing psychotic disorders, 

whether manifested as side effects of drug treatment, e.g., interferon-a therapy, or not, are 
further described in the DSM-IV, supra. While the practitioner can use any criteria or 
means to evaluate whether an individual is suffering from psychosis associated with 
interferon-a therapy to practice the methods of the invention, the DSM-IV sets forth a 
generally accepted standard for such diagnosing, categorizing and treating of psychiatric 
disorders, including psychosis manifested as a side effect of drug treatment. Psychosis is 
typically characterized as a mental disorder or condition causing gross distortion or 
disorganization of a person's mental capacity, affective response, and capacity to recognize 
reality, communicate, and relate to others to the degree of interfering with his capacity to 
cope with the ordinary demands of everyday life. In a condition or illness involving 
psychosis, delusions or hallucinations can be present. The content of the delusions or 
hallucinations have many depressive themes. In psychotic major depression there can be 
"mood-congruent" psychotic features, including, for example, delusions of guilt, delusions 
one deserves punishment {e.g. because of a personal inadequacy or moral transgression), 
nihilistic delusions (e.g. of world or personal destruction), somatic delusions (e.g. having 
cancer), or delusions of poverty. Hallucinations, when present in psychotic major 
depression are usually transient and not elaborate and may involve voices that berate the 
patient for shortcomings or sins. More rarely, the content of the delusions or 
hallucinations has no apparent relationship to depressive themes. In this situation these 
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w*-— w«* "~ for Mample ' " 

U.S.PatentNo. 6,150,349). 

•> rFNERAL LABORATORY PROCEDURES 

includmgmomtonngofp— ^ cmV>e he,pnu because* patients 

10 toUKe Trrfferentdosageregimensandform^. Such procedure, and 

m d patent literatare. A few illustrative examples are set forthbelow. 

nrt isol Thua monitoringbloodcnrtisolanddetenmnh^ 

^ ita ^^*^^«-«» , *'- 4,, ' ,, - ,, - ,,,, " pk 

which is generally considered to be 5-15 pg/dl in the afternoon. 
25 T hlunoaLys such as ^immunoassays „ commonly used because they are 
'UtTZytodoandrelativelycheap. Because levels of circuit Cortisol are an 

o^renoeerncal function, avariety of stimulation and suppression tests, such. 

^^«^H3:442-44M9S ( 0,cana to providemagno*,pro 9 tosheorothe r 
Wormaticntobeu^dadjunctivelyinurememodsoftheinvention. 



30 
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c ^ 1984). This test is a competitive radioimm 

Psychiatr. Scand. 70.239-24 /, i?° , antibody 

effect, serum and plasma samples require no 

is described in further detail in Example 2, below. 

b . ^termination of B.ooa/Urine ^ , tc . ^ „ th 

v— inunderl^prun^-on^^ sn „ to „ blood and urine 
general medical condition and the hke, it may B 

^P^^^^l^hioo.andnrin.m^stone 
t 5 to treat catatonia, an illustrative example o 
levels is set forth in the Example below. 

c other Laboratory Procedures rfst metaboUte generation, 

20 Plaamaconcenttaaonsandcleuran^mres m Wmg 

.netaboii.es, may also be useful in practicing the — of 

Plasma and urine concentrations of these meta „,_^bedinKawai 

3 ^COCOaT.COn.BKCBPTOK^CONXSXSXOXH.ATP™ 

" fbrtrearingp.ychoslsaraociated- 
^onseaasocia^withU.ebmdingofcorUsoloracori.aolanalop. 
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and parent literature. A few illustrative examples are set forth below 

Steroidal ^glucocorticoids canbe obtained by 

• ^ „ictc i f varied forms of toe steroid backbone, me strucuu 

======■====-- 

H-bett side chata (see, e.g,Ufebvre,Xireroiar> .^.^—Jd 
1, Examp.es of steroidal GR antagonists inelude androgen-type s*rotd 

5,1(56.199, 5,17i,4U ,™ mtaBon i s t s inclodecortexolone,dexamefha S one- 
>0 and5,696,127. Saoh steroidal GRantagomsts mo mesvtate . 

oxetalone, W-nordeoxye^costerone, to-norprogesterone, comsol-21-mesyla.e 

I^ethasone.l-mesy^ 

hydroxy-4,9^amen-3^ne(RU009), and 1 7p-hydmxy-17a-19-(4- 
methylphenyDandrosta^dlVdlen-S-onerRUim). 

25 „ 

; rr gjor SubMiMm Qtte n ~te tn H ydroxy Grgm 

» — — sti — rm—- 

mifepristone (Lefebvre, et al. Ibid). Preterrea emo 
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propynyl)estra 4,* oieo „™„tois Another 11 -beta phenyl- 

„f boththeprogeaerone and glueocorhootd (OR) m VB3MSk 

U-b^4-d»n.«hyl-a^^^ 

. « mi 665 198V U S. Patent Nos. 4,386,085 and 4,912,097. 

, „^,,« Ji„,,e-21-methme-sulfonate). See Simons, J- oKiow 
alpha, 21-tnol-3, 20-dione 21 m 4,296,206. 
25 24:25-32 1986; Meroier, J. Steroid Biachem. 25:11-20, 1986, U.S. 

2 . JfegfeaSaLi!^ ^tainedbyvarious^toral 

ox or,tialncocorticoids which can be obtained oy vai 

[52] Steroidal antiglucocortic ^ 
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21-acetonide derivanves and n-beta-cartoxanide »es of dexamethasone 
(Lefebvre, 1989, mpra; Rousseau, MM* 279:158-160, 1979). 

„f c^gon^^e various eutbodunents of the .nvenuon ntclude 

OR-agonist interacnon. Stercid backbone antagonists can be any natural ox syndic 
^eoxycordcosteroneandlS-norp^^ 



10 1980) 
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IngeneM^U-b^sideohainsnbsd^andpardentadyfl.es^ofto. 

activity Snb^donsintoAringofttestereidbackbonecana^bennpo^ant. 17 

^ropenyisidechainsgener^ 

tn 17-oroDinvl side chain containing compounds. 

idee of dte invention inclnde ^-hydroxy*,* -oxidoprog— <N~»"-- 
Pbarm. 52:749-753, 1997), OrgsniO^Mfeu^.^^Mo/^/ 
42(7):695-704, 1992), RU43044, RU40555 (see Knn, J S<ero U Stocks Mol 
67(3)313-22, 1998), RU28362, and ZK98299. 

B NON-STEROIDAL ANTI-GLUCOCORTICOIDS AS ANTAGONISTS 

taLonto ties, psychosis associated with in.erferon.tbe.apy. These urc^e synthetic 

' rddicmolecnlarenddea. For exanrpfc, oiigonrenc peptidonrhnetics usenti m ft. 
^rinCndeCpna-beta— e.) pepddosnnonanddea, g)yc,ne 

derivatives, obgo carbamate, oligo urea pepddondnredcs by *— 

^ a, nwe f see e * Amour, Jn*. J. Pg* Protein Res. 43 .297-3U4, i w 
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v 

M-9159 2164 1997; and Lam, ^nricancer Prug Pes 12.145 10/, i* . . 

leonrbina^ohendstry^^^ 

n To-265 272 1996) S»oh -rations! drug design" can help develop pepode 

ine-, — — — 

like (as diseussed to. Chorev, JYf>7V»* 13:438-445, 1995). 
*; Exa^leaofnon-s.exoidalGRan.agonia.aioetadeicetoeooazoe, 

M.([2-pytidyl]diphenylmethyl)tonida Z ole; W-(2-[4,4 ,4 - 

4».triohlorotrityl]oxyethyl)- 
trichlorotrityl]oxyethyl)morphoune,K2i4,»,4 m , _ 

> • ,.„.,„,.. A M14 4M"l-trichlorotntyl)iinidazole, 9-13 

4-{2-hydroxyethyl)pipera™e dimaleate, N U4.4 ,.] 

nlapte-^-toiazo,,^^^ 
ointefcylpyrasole^nro^^^^ 

chlo^yD-J-memyunudazote l-(2-eh.oro tt i«y.)-l,2,4-mazo.e ; l,S-bta(4,4,4 
Mehlo^-l^^azole^andW^-diehloro- 

antagonists diaelosed in Bradley « al.,J. Med. Chem. 45, r 
B^l-2 W -eUo,oe,hynyl-^^^ < 

25 fctemational ApplieationNo. WO 00/66522; the eompound C»W™££ 
^dioxo,5.yl)-17-hydrexy-,7-(l-propyny.)es«ra-4,9-dren-^-^ 

closed in Hoyherg - * ** /• o/«^— * 
,2002V the oompounds diaeloserl in PCT International ApphoahonNo. WO 96 19458, 
(2002), the eomp ^-afltonty, highly aeleehve 

whieh desenbea non-steroidal eomp ^^W-proteeted-qninolines; 
3„ antagonists for steroid reoeptors, sneh aa «*~«££L m delators diaelosed 
benzepyranop^qntoolonea deaeribed as glneoeortoeo.d reeepter m 

18 
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, , ,.45 vr rt wo 99/41256 and WO 02/02565; dibenzopyrans 
inPCTlntemation^^ 

disclosed as glucocorticoid receptor antagonists in PCT Jntemauon W , , # . 
disclosed as g as glucocorticoid receptor modulators in 

01/16128; aminobenzene derivatives disclosed as giw, 

5 Xompoundad^^^ 

a... Endocrin., .41:2294.2300 (2000, the compound 5 
is op™yM-mc.boxy-2-(3-me t hy.be n zoy 1 -phenoxylph H1 yl)ac en c acid ( KB285 ) 

« m in PCT InLnational Application No. WO 99/63976 and related compounds 
10 disclosed in PCT Intemanona w 0 2/43648 and 02/44120. 

disclosed in PCT International Application No. WO 01/47959, 02/4364 

C IDENTIFYING SPECIB1C GLUCOCORTICOID RECEPTOR ANTAGONISTS 

pg7 Clause any specific OR antagonist can be in the methods of * e "™^ 
15 ddition ,o .he componnds and compositions described above, additional usefiilGR 
^niatacanbedeterminedbythesMlledards.. A ^»f anohro^- 
^Inre^dac^ber^and^deacnbedm^eaerennrlca^pa^tU^. They 

few illustrative examples are described below. 
20 , 59 , OneassaymatcanbenaedloidenrifyaGRantngomstofthemvenhon 

mlures the effect of aputative OR antagonist on tyrosine amino-transferase activity in 
measures xno cxxt, r 1Q7 o This analysis is 

accordance with the method of Granner, Me*, 15-633, 1970. Thy 

baS edonmeasuremen.of*e activity offite liver enzyme tyrosme ammo-nansfaase 
oaseoonme TAT catalyzes the first step m die 

(TAT) in cultures of rat hepatoma cells (RHC). TA1 cataiyz 

hepatoma cells. This activity is easily measured m cell extracts. TAT co 

^ of tyrosine ,o 2-oxoglutaric acid. P-hydroxyphenylpymvate ,s also formal, can 

rlveL to die more stable p-hydroxybenzaldehyde in an atahne solution and 

by — a,331nm. Toe putarive OR ^^^^d 

19 
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TAT activity, as compared to control (i.e., only Cortisol or GR agonist added) (see aUo 

Shirwany, Biochem. Biophys. Acta 886:162-168, 1986). 
7 F^muar^veome^ya^yswbicho^bouaed^ 
Zpo.^^in^r^ome^in^on.d.eTAT^are 

aoUil of a putative GR antagonist to inhibit uptake of H-thynudme rnto DNA m eells 
^arel^edbyg.-oortiooldsoanbe.sed. ^e.y.d.ep^GR 

^omoletewith^-dexanrethaaorreforbtarangtoahepatornaossueeulture 
^gomatcaneompletewth H As another example, the ability of 

OR (see, , g ., Choi, e, al., SWr »f ^ V** tomethason ^ R complex can 

used (as described in Jones, iliocto" J. 204:721-729, 1982). 
M * illustrative exampie, the assay described by Daune Mr*. 

« 13-948 955 1 977- m dinU.S.Paten«No.4,386,08 5 ,canbensed to .denne-an«.- 

Brieny.dremymocytesofanrrenale— - — - 

r^msT) a, varying concentration, 'H-uridine ia adde4 to the ceti culture, whrch rs 
ZZ. Giulrtieuidagonis.decreasemeamountof ^H-uridine incorporated. 
Thus, a GR antagonist will oppose this effect 

IT Foradmtionalcompou.dsfha.crmbentinzedinmemedrodsofnre 

4 296 206 (see above); 4,386,085 (see above); 4,447,424; 4,477,445; 4,5)9, 

547 493; 4,634,695; 4,634,696; 4,753,932; 4,774,236; 4,808,710; 4,814,327 

====i== 
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which are high-affinity, highly selective modulators (antagonists) for steroid receptors, 
such as 6-substituted-W-dlhydro N-l protected quinolines. 

! the specificity of toe antagonist for the GR relate to toe MR can he 

, antagonists con he identified by measuring the ability of toe antogonrs , tad » toe OR 
„„,h.MR (see e ..,U.S.PatentNos. 5,606,021; 5,696,127; 5^15^16, 

Z£ ^ompefifivehind^gtotoepurifiedGRorMRtotoepreaenceofa^ 
P UsMaresto lyexpresamgtoeglucoc 0 rticod 
au.agon.st. eg USP a,ent5,606,021)a.highlevelsare 

^LfortoeGRrelativetotoeMRaretoenselectedforuseintoenretoodaoftoe 

drying such a GR-specifie antagonist is to assess toe tttty of an antogo^Uo prevent 

,„ , d * / 1993, U.S. Patent Nos. 5,606,021, 5,yzy,ws;. 

Sterou/ Biochem Molec. Biol 45.205-215, ^ 

• 

^cottansfected into suitable receptor-negaOve host cells. The transfected 
ab.e.oachvatetoehomroneresponsivepromoter/enhancerelemen.oftoereporter 

'ZcOoftoeproduCoftoereportergenescuence. KnaUy. toe exp^on and^ 

X. ™d by determining toe activity o, toe reporter gene rn toe presence *rf 

f ,1s* Theantagonistacfivityofacompoundmaybedetermmedm 

30 absence of an antagonist ine anragoiua „„ it <! Patent 

comparison«o ta ov m an t agonis,softoeGRandMRrecep to rs(see,e g ., U .S.Pa«en. 

21 
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GR relative to the MR. 

4 TREATING A PATIENT UNDERGOING INTERFERON THERAPY USING 
GLUCOCORTICOID RECEPTOR ANTAGONISTS _ 

Antigtacocordcoids, such as mifepnstone, are formulated as 

invention are well described in the patent and scientific Uterature, an 
examples are set forth below. 

A . GLUCOCORTICOID RECEPTOR ANTAGONISTS AS 

PHARMACEUTICAL COMPOSITIONS 

TheGRantagonistsusedinmemethodsoftheinventroncanbe 

1661 * in ^ ^ e . g „ parenteral*, topically, orally, or by local 

adrninistered by any means known m the art, g 

• • <mch as bv aerosol or transdermal^. The methods or me mv 

0 admmistration,suchasbyaer ^ G R antagonists as pharmaceutical 

theresulttngpreferredmemodofadnumstrationand^to. De«arlson 

25 S==JL--*— --^ k rs=T 

= ======== s^~ h 

=r=== =u— ~ 
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dis c,osure, ,o determine a merapeuticaHy elective amount of a partticmar o « 

Lugs Corona may take tire mrtn of tab,* piUa, capsmea, ^* 

HLd rise formulations, aomtious, pensions, — * - -» 
sustaniea md of(his mventl0n m 

^ • ^«» e Pharmaceutical Sciences, 1/tn. ea., maus* ir^" © 

Remington s Pharmaceutica g ^ 

1985. Suitable liquid carriers, especially for injectable soiuxi 

saline solution, aqueous dextrose solution, and glycols. admixture 
f681 Aqueoussusper^ionsoftheinventioncontainaGRantagomstin 

r 1 « i «n), a condensation product of an afcyiene oxide wrth a *fy -4 fr* 
{e.g.,MGu* ), ^ rt „„mrinct of ethylene oxide with a long chain 

20 ^yoxyethyleneatcara^aoond— productoe^y 

aliphatic alcoho! (eg., heptadecaetirylene oxycetanol), a 

oxide with a partial ester derived from a fatty acid and a hexrtol (*g., 

25 oleate). The aqueous suspens.cn can also con 

or n-propyl p-hydroxyhenzoate, one or more colonng agen^on 

md one or more sweetening agents, such aa sucrose, aspartame or saccharm. 

23 
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formoladons can be preserved by the addrbon ^.281:93-102, 
ane^leotan^leoUveWe,-^^ ^ tofiiefcrmoIoiW n. 

sorb„annrono.o.e*andcondena^ 

sweetening age ^ ulcent a preservative, or a colonng agent. 

===== ===r„ 

rt fc genera,, *. nna, composition oray compnae 0.<K»01 %w to 1 

(% w) » 10 %w of dre glucocorticoid Mocker compound ^ 

^^neis given oral.yta^le.fornr.wrd.doaageau.dre^e 
a nd1 5m g*S,nrorepreferab.ybet«eenabo»,0.75 m g*gandl5n,g* g> nr 

about 10 mg/kg. ministration can be formulated 

Pharmaceutical formulations for coadministration can 
[72] Fnarmaccut dosages suitable for 
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- ° f exoipienU are ca*ohydrate or protein fine* and 

tablets or dragee cores. Suitable soua P „ sorbitol; 

hydroxypropylmethyl-ceUulose or collagen. If desired, 

„ arabio^^^-enaspro^^^^ 

-^orsolubm^^-^^^ 

p 31 The GR antagonism ^formulations can be prepared 

of SU pposHories for rectal adn— on o the dm* The ^ ^ 

^e^bu.U^a.dre^.n^^^ 

rel ease the drug. Snob materials are cocoabudo £ * y ^ „ 

,,a, Tbe GR antagonists of this invention can also oe 

Rohatagi, J. C/m. Pharmacol. 35.1187-1 " 

^"SqR-*-. — --aeUveredbyrran^naay^ya 

intradermal injecuon of drug (eg., nur p 7 . 623 -645, 1995; as 

30 biodegradable and injectable gel formulations (see , pharmacoI . 
,„5); or, as microspheres for oral adminisrraUon (see, eg., Eyles, J. 
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49:669-674, 1997) . Both transdennal and intradermal routes afford constant delivery for 
° rm0n ^xiie GR antagonist pharmaceutical formulations of the invention can be 

M^e, 0.1%-2% sucrose, 2%-7% mannitol a, a pH range of 4.5 to 5.5, tha 

with buffer prior to use ♦« wmll i-H 0 M of the invention 

, I781 in another embodiment, the GR antagonist formulations ofth 

) [78] ^ « , oo ?ritrnvenolia (IV) administration. The 

*m for narenteral administration, such as intravenous uv;<« 

are useful for parenteral ^i^tirm of the GR antagonist 

fonnulatiomforadrmms^ . 

a solvent or suspendmg medium, rorrm V*» fattv aci4s ,uch as oleic acid can 

.^beusedmurepreparanonofm,— conventional, well 

foe „f undesirable matter. These formulations may be stenteed by con 

20 £1— • — such 
^le anxihary aubstances as .erpured to approbate 

.*^-«^^tT^2S^T«»^ The 
sodium chloride, potassium chloride, calcium chlonde, sodmm^e at 

concentration of GR antagonis, in these formulabons can ary wrde* and 
« 0 rima I ilybasenonflmdvolumes,v i scosihea,oodywe 1 gh.,ard.hel I kemacoo 

iniectable aqueous or oleaginous suspension. This suspension 
s uspendingagents. The sterile injec«ble preparahon can also be a atenl 
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. i.n.renteraUy-aocoptableaiuent or solvent, such as a 
^lutior, or suaponsion in a nontoso parenterauy 

station of 1,3-bntanodiol. th . GRanta goniatformnla a ons of tho invention 

p91 in another embodnnent, the GR anas or axe 

^c for targe. cells, or are ^ ^ M . 

Muharnmed./.Mio^e^lJ^W. 1 . 
70 8 .1995;Oati.,^/.H«p.P^.^»^ 
m Apharntaeeutioatoontposruonofti^n 
Uonto agjueooortcotatiloc.erconrpon^— 
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ri-— 

treatment of Hepatitis C in a patient. 

ANTAGONISTS f&einvenlio n ameliorate psyohoaiaassoeia^dwrtir 

m — ^^rleonsetof.oeorease.e^.eneyof,— 

Werferon-atirerapy, ..e, prevent, therapy and/or its 

rom p>ications. The of G« ^ — ^ for m « 

•therapeutioaUy effective dose. o{feotMS , ^tadingfhe stirgeof the 

toeas e or condition, the severity of tite dr^ ^ ^ ^ 
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i«, lakes into consideration phannacoWnetica 
^etercweUtaow.totoar^eGR ■ ^a^C^J. 

Steroid Biochem. Mo,. Bio,. 58.6U-6X7, ~ ^ « 

ojwo— TT, S3 ^ / c*.*— miowo**- 

mif*ri^e^«« te4ta,heUnM, t t^ Lwstoclhnciantodetermtoetodosage 
0 regta en for each indivtdual pahent, e ^ be use d aa 

^dancc to determine to dosage regnnent, ,=, ^ 

OR antagonist administered when emulations oan he 

15 ad.ninia.ere4 dependmg on to dosag q{ ^ ^ ^ 
patient. The rbrmulanons.honldprov.de as 

pontics! formulation for oral adm-mstrnti » ^ ^ ? ^ ^ u 
mg *gofhody W eigh.perpa«ienrper^ P ^ gotbody weigh, per 

20 n.^ofhodyweighrperpahenr^-^o^oahon.ZSn.g^gofhodyweigh. 
pahen.perday.altonghdosag.o,^* togescanbeused , 

pet da y ma y he nsed in the sedu ded site, snoh as to 

pardcu.arl.whentodrug.sa.hnnns^ ^ onolW ,heh,ood 

cere bral spinal fiord (CST> apace, " ^ Subateatt all y higher dosages oan 

J5 «*-»«"rr-*'^:2^ preparUrgpare^V— 
hensedin^^n— • ^ L or apparenUo toae ^ in to ar. and are 
GRanagonUtformnlanonswUlhetaown ™ See also Nieman, to 

receptor Mediated Antisteroxd Action, Agarw 
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• • o a OR. antagonist of the invention has 
be.nfonnula.e4 in a accept cam«, f mago nists, «=h 

ssrs 1 - 

administration. 

.TITRATION OF ANTKJUJCOCORTICOIDS WTTH 
C. CONCOMITANT gOTlc AGENTS 

INTERFERON-Of AND/OR OTHER ^ invention ate used to treat patients 

m The ^^X^Z^y. « - 

suffering from psychosis assocated mth tot erferon-c< therapy. 

Methods of ndministernrgrnterferon ^ <jdman&GBm an's ! The 
interferon^areweUtoownendean^fo^d.0 fi Son>sPrinci p 1 e S of Interna. 

Pharnracoio^BasisofTher^enh-H^^ i .„amena W eto 

Medicine, 14 81 Edition and are skilled practitioner. They include, but are 

tterferon^^y-^^^^^J^^loidl^HILV 

(Human T-Cell Lymphotroptc Vuus), lupu of fce present 

AIDS and other viral infections. For ettamp , ^ ^ 

20 invention, the patten, will he surfermg *» rf ^ ^ aUowsth e cUnician.0 

nauums.er^.ohea.Hepa.iusCiumeps ^ ^ patient ^ disease or 

de^^h^-^^^ 

cuumtionhea.ed^derermmecorrec.dosag- dosage of 3 

interferon-cmr apaheu. ^^^^ for ahou. 6 .o 12mon«hs. 

(National Institutes of Health u 1):2S -10S). 

h^emen.ofHep^C.H^W^^^ — ^^ n . a 

861 when anhglucocortrcords ^jth interferon-ct therapy will he 

Lpy, the symptoms of psychoats „ such rimes ma. 

bom me anuglucocorticotd and urterferou 

29 
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patten, — ^'^^^1—^ 

tt.epa.iea. exhibits symptoms of psycho**. {mtigluco(:or «icoid therapy « 

^rty of factors, hrcludrng toe seven* ^ 

|g71 Ins omeembodnnen«sof.hepres utic agent. AsMled 

— — ^r^— 

^M^^^^^tZ eferredentbooimen^e second 

15 ttrerapeu.,0 a^wiUbenbavrrtn ^-be ^ atogus eM for tteattn g d.e 

e.tt.ttea.HepaudsC. The —f^T* Jttrerapy, eg., psychosis, depresstoo, 
v^oussid.^-ci^^-^^^^^a.sob.e 

present invention. 

5 . GLUCOCORTICOID , UCOCMtic „id Mocker has been 

88 , A--^^:"tpprop ri a.econ« ta erand^edfor 

„. of an indicated disease, , g ., „*» ^ ffl ^ncncorttcord 

»— 
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Moated dis^. ForadnnnrstraUonofpb eutical , giucooor.co.d 

Mockers and interferon-*, such labehng w ^ stailally> for 

concerning Ore amount, frequency and ^ su6h taoeUng would 

^atranon of multiple pharmacy « ^ ^ „ f 

tolude, for example, instructrons concommg th 
, atom istrationofeachpl.annaoeut.cal. at tor tte treatment of 

m . looneemhodimem^e — ^ ^ — Bachjng 

HepaulisC.wMc.mcludes^— ^^^cocordcoid^ 
to indications, dosage, and achedule o ^ ^ ^ ^ 

mennnfepnatoneismegjuco^cord" ^^^ountofabout* 
l5 matenslmmo^ama.meglucoc.r.cordWoc^ toglucocoItio oid blocker 

t0 «^^^£Z"LtZ.*»m en.meinventionprovides 
oonnnues for a period of about four day, » ^ blook er and 

^^^tol LJL .dosage .^scfredmeof 
u^ero^^b^ons^^ ^ 
20 aommrstrationofmegluoocorbcordblockeran 

suggested to persons skilled in me *i 
25 of^^cadonand^eof^^^^^^^^^ 
P11 t4b rjerr::— d^PubUcabonorpatontappbo.on.em 
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EXAMPLES 

setforthbytheDSM-Wasdescribedahove. 

Theglucocorticoidreceptorantagomst.nufepnstonc.s 

1931 ^ta™ and exhibiting symptoms of psychos*. 

Mifepristone >s admrrnsKredm g evaluations are performed 

fcerapy. Dosage* are adjusted ae effectiveness o{ 

periodieaily throughout treatment. Todehneatean 

laments are administered. o the patrent. These ^ J" ut tteatment . 

p^athasehne^anent'senhymto^atmenOandp^odrcaliythr gb 
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WHAT IS CLAIMED IS: 

! Amemodof annotating** symptoms of psychosis associated 

glucocorticoid receptor antagonist. 

2 Thernethodofclaimi.whereir.^egiucocorticoidrecep^r 

^oo^aatero^-----^^-— ^ 
1 l-beta position of the steroidal skeleton. 

3 T.ententodofclann^herentnrephenyUontannngntoie.yinnte 

4 . Tfce method of cMm 3, wherein use glucocorticoid receptor 

antagonist comprises mifepristone. 

5 Tkememodofclahn^heremtireglucccorticoidrecep.or 
• ' .ed^megmupconsistingof n-KA-oimemyl-ammoemoxyphenyl). 
antagonist .s selected ftom me group hvdrox .na-19-(4-methyl- 
ncr-propyrryl-np-hydroxy^-eatiadien-3-one, and Hp-hydrox 

phenyl)audrosta-4,9 (ll)-dien-3-one. 

6 Tnemetitodofctolwheremmeglueocorticoidreceptor 

to mtire E roupconsistmg4a<S)-Ben Z yl-2(R>prop-l-ynyl- 

:r::;^tiTXp— 

7 Tto me t bodofclaim 1 ,wheremmegh 1 coc«ti 

.,• „„l s vll l7-hvdroxy-17-(l-propynyl)estra-1.9 
antagonist is (n P ,17pHl-(l>^ < " ilox0, - 5 - yl) ' 17 "* 

dien-3-one. 

8 Tnemefltodofclaixn 1, wherein me glucocorticoid receptor 
' antagonistiaadnmnateredromepatienteoncnntitantiywiminterferon^ 

"XT. 
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, claim 8, wh^the 

therapeutic agent. 

* , • 1 n wherein the second therapeutic agent is an 
The method of claim 10, wherein m« 



U. 

anti-viral agent. 

12. 



^mefcodof claim 1U — — 

Blogram of body weight per day. 

M Themerhodofclaixnn.wheremtheglucoeortc.id^ep.or 

kilogram of body weight per day. 

l5 ThemethodofclaimUwheremmemodeofadminis^onis 

15 ™ stiM of oral administration, transdermal application, 

selected from the group consisting ot orai a 

nebulized suspension, and aerosol spray. 

20 B virus, and hepatitis D virus. 

17 ^^odofctoU.wherein.he^isaeu.eore^c. 

'. • htv HmnanT-CellLymphottopic Virus or cancel, 
myelogenous leukemia, HIV, Human 

19 . x.emeurodofc.aunl.wherehr.hepanenthasahistoryof 

25 substance abuse. 24 
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20. A kit for treating a human infected with hepatitis C virus, the kit 

comprising: 

(i) interferon-a, 

(ii) a specific glucocorticoid receptor antagonist; and, 

(iii) an instructional material teaching the indications, dosage 
and schedule of administration of me glucocorticoid receptor antagonist and 

interferon-a to a patient suffering from hepatitis C infection. 

21. The kit of claim 20, wherein the kit further comprises asecond 
therapeutic agent. 

10 22. Thekitofclaim20.wh=tdnthegl«cocorticoidrec=ptor a ntago n i S « 

is mifepristone. 
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